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Each YEAR, OVER 1 82»O0O women in Ae United States are 
diagnosed.with breast cancer, and q>proxiniate)y 45,000 die 
of the diseased Incidence appears to be increasing in the 
United Sftatcs at k rate of ron^y 2% per year. The reasons 
forthe increase are undear,^^ factors appear 

to^pfay a,jaige roleA-- ^ , _ ~ 

: Rveofearsorwai ra^ range '^om^^^^ 65%- 
85%, depending on demographic gronp, with a signUicant 
percentage of women experiencing recurrence of their cancer 
within 10 years of diagnosis. One of the factors most predic* 
live for rccmrence once a diagnjqsis of breast cancer has been 
made is the number of axillary lymph nodes to which tumor 
has metastasized. Most noderpositiye women are given adju- 
vant therapy, which increases their survival. However, 20%- 
^O%>0f -patients without axillary -node involvement also 
developtecurt^t'disease^anddie diificulty li^ to iden- 
tify this high-risk subset of patients, These patients could 
benefit from increased surveillance, early intervention, and 
treatment . ' 

Prognostic markers currently used in breast cancer recur- 
rence prediction tndude tiunor size, histological grade, steroid 
homione receptor status, DNAploidy, proliferative index, and 
cathepsin D status. Expression of growth factor receptors and 
over-^ression of the H£R^2/neu oncogene have also been 
identified as having value regarding treatmem regimen and 
prognosis.^ . 

fi^il^2/i^u (bIso knOwiTas c-er^2) is an oncogene ttiat 
oicodes a transmembrane glycoprSein that is homologous 
to» but distinct from, the epidermal growdi factor receptor. 
Numerous studies . have indicated that high levels of expres- 
sion of this protein are associated with rapid tumor growth, 
certain forms of therapy resistance, and shorter disease-free 
survival. The gene has been shown to be amplified and/or 
overexpressed m 10%-30% of invasive breast cancers and in 
40%-60% oir intraductal breast carcinoma.^ 

There are two distinct FDA-approyed methods by. which 
. HER-2/neu status can be evaluated: imniunohistochemistry 
(IHC, HefcepTesfn^) and FISH (fluorescent in situ hybridiza- 
tion, PathVyslon^ Kit). Both methods can be performed on 
aichived atid citrrent q>e<^imw. libe first meAoda^ 
assessmetit of the anK>unt of HER-2/neu protein present on 
the cell membrane. The latter method, allows direct quantiK- 
cation of the level pf gene amplification {present in the tumor, 
enabling differentiation between low- versus high-amplifica- 
tidh. At least one study has demonstrated a difference in 



recurrence risk m women younger than 40 years of age for 
low- versus liigh-amplified tumors (54.5% coinpared to 
85.7%); Ais is <^mpared to a recunrence rate of 1 6.7% for 
patients with no HEk-2Aieu gene an^lificatioiu^ HB|l>2/iiea 
status may particulariy important to es^l^ 
vionalU^t cnl^) tumor size.^ „ ^- 

The!cboicc of tnetibc^logy for determination of HER-2/ 
neu status depends b) part on the clinical settii^g^ approval 
fc;r the Vysis FISH test was granted based m clinical ttials 
involving 1549 npde-positiye patients. Patients received one 
of diree oifR^nt treatments consisting of different doses pf 
i cyclophosphamide, Adriamycm, and 5-Auorouracil (CAP).. 
The study showed that patients with amplified HB1t*2/aeu 
benefited from treatnoent witili higher doses of ^driamycin* 
based therapy, whilathose with jioimal HER.>2/neu levels did 
not The study therefore identified a sub-set pf women, who 
because they did not bene^t from more aggressive treatment, 
. did not need to be exposed tp the asspcia^d.side effects* In. 
addition, other evidence indicates ttat HER-2/neu amplifica- 
tjon ii? node*negathre patients can be used as an independent 
prognostic indicator for eafly recurrence, recurrent diseiise at 
any time and disease-related death.^ Demonstration of HER* 
2^eu gene amplification by FISH has also been shown to be 
of value in prediicting response to chemotherapy in stage-2 
breast canber patients. 

Selectiotipfj^tiesitsf^Ji^rcepti^^ 
clonal antibody 1hempy, howey^, is based upon deihott si ia^ 
tipn of HER*2/neu protdn oveiexpressii:m using HeicepTest™. 
Studies using Herceptin^ in patients with metastatic breast 
canceir show an increase in time to disease progression, 
increased response rate to chemotherapeutic agents and a small 
increase in overall survival rate. The FISH assays haye not yet 
been approved for this purpose, and studies looking' at response 
to Herceptin^ m patients with or without gene an^lification 
status determined by FISH are in progress. 

In general, FISH and IHC results correlate wdl However, 
subsets of tumors are found which show discordant results; 
i.e., protein overexpression without gene amplification or lack 
of protein overexpression with g;ene amplification. The tlini* 
cal significance of such results ts .unclear. Based on tiie above 
considerfrtions, HER^2/ne^ testmg at SHMCVPAML will utiv 
lize inununohistochemistry (HerceplbstC) as a scieen, fol* 
lowed by FJSH m IHC-negative cases. Alternatively, either 
method may be ordered individually depending on the clini- 
cal setting ch- clinician preference. 
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CPT code information References 
SKR-S/aeuyJaDIC 

8042 (tnclu<Ung interpretive le^ . ^ 

BBB-S/neii via FISH 3 

88271 >«2 Mole(n]tar (7togeQetfcs,DNApr^^ 
S8Z74 Molecular cytogenetics, inteiphase in situ 

option, Bn&1yzc2i5-99 cells ^ 
. 88291 Cytogenetics and molecular cytogeneUcs, inteipre^ 

tation anijl report 



Procedural Information 

linmunohistocheroistiy is performed using the FDA*approVed 
i)AKO antibody kit; Hcrcq;>tc5t«>. The DAKO kit contains 
reag^ts required to complete a two-step imnranohisto;* 
d)eini<^ staming procedure f<^joutinely processed, paraffinr. 
embedded s^imens. FoUowti^incibati^^ 
nbbitaiidb^ 

a rcady-to-use dextran4>a$ed visualization reagent This re- 
agent consists of both secondary goat anti-rabbit antibody 
molecules with horseradish peroxidase molecules linked to a 
mnihoa dextran polymer badd)one, thus eliminatiag the need 
for sequendal application of link, antibody and peroxidase 
-conjugated antibody* Enzymatic conversion of the subse- . 
quently added cjiromogen results in formation, of visible 
reaction product at the antigen site. The specimen is then coun- 
tmtained; a pathologist using tight-microsoopy interprets . 
nsults. 

FISH analysis at SHMC/PAML is performed using the 
FDA-apprbved PathVysion™ HER-2/i3eu DNA probe kit, pro- 
duced by yy8i8;-lnc» .Fomialin fixed, paraffin-embedded breast 
tissue is processed using routme histological methods, and then 
slides are treated to allow hybridization of DNA probes to the 
nuclei present in the Ussue section. The Pathvysion^ kit con- 
tains two direct^labeled DMA probes, one specific for the 
alphdd repetitWe DNA (CEP 1 7, Spectrum orange) present at 

^ ihe chh>ni(>spme4^;,^^^ thfsecoiid^ Uie HER- 

j^neu oncogene locatedatl?ql i^-12 (q>ect^ 
meration of the probes allows a ratio of the irorober of copies 
of chromosome 1 7 to the number of copies of HER*2/neu to . 
be obtained; this (enables quantification of low versus high 
amplification levels, and allows an estimate of the percentage 
of cells with HER-2/neu gene amplification. The clinically 
lelevanl distinction is whedier the g«^ne aniplification is due 
to mcreaSed gene copy number on the two chromosome 17 

. homologues iwrmally present or an increase in the number of 
chromosome 17s iii the cells. In the majority of cases, ratio 
equivalents less than 2.0 are indicative of a normal/negative 
result, ratios of 2.1 and over indicate that amplification is 
present and to what degree. Interpretation of this data will be 
performed tuid reported flrom tbi» Vysts-certified Cytogenet- 
ics iaboratoiy at SHMC 
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